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The 14th Annual Vision Research Conference, ''Retina ciliopathies: From genes to mechanisms and treatment'' was held at the Convention Center at Ft. Lauderdale, Florida, May 4-5, 2012. Dr. George Witman, University of Massachusetts Medical School, opened the meeting as a keynote speaker with presentation on Cilia, IFT, and Disease. He was followed by 35 invited speakers who reviewed the latest developments in development, structure, function and maintenance of photoreceptor cilia.
A major focus was on syndromic and non-syndromic ciliopathies, a group of devastating and life threatening disorders. They are caused by defects in the formation and/or function of cilia, which are microtubule-based antenna-like extensions of apical plasma membrane present in almost all cell types. Ciliopathies affect development as well as function of multiple organ systems of the body, and hence, are presented as syndromic disorders. In some cases, ciliary defect manifests in a restricted manner affecting a few cell types, such as kidney and retina.
In the retina, photoreceptors develop a sensory cilium in the form of a light-sensitive outer segment. Retinal ciliopathies primarily affect polarized protein trafficking to the outer segment resulting in retinal degeneration and blindness. Considering the impact of retinal degenerative diseases on the quality of life, gaining knowledge of cilia-mediated photoreceptor development and function is of utmost importance to not only predict the severity of the disorder but also to develop therapeutic modalities. Hence, this special issue of Vision Research focuses on understanding the formation and function of photoreceptor cilia and manifestation of associated disorders.
The special issue contains seventeen excellent contributions from speakers and poster presenters of the meeting. The contributions focus mainly on vesicular trafficking in photoreceptors and RPE, syndromic ciliopathies, ciliary systems biology and intraflagellar transport in photoreceptors. Polarized trafficking of proteins to the outer segment is critical for the development, survival, as well as function of photoreceptors. Perturbations in protein trafficking pathways lead to photoreceptor degeneration and eventually blindness. Deretic and colleagues review current literature on small GTPases and vesicular trafficking pathway involved in the trafficking of rhodopsin to the base of cilia in photoreceptors. Zhang et al. and Constantine et al. discuss the involvement of PrBP/d and UNC119 respectively, in modulating intracellular trafficking of proteins directed towards the cilia. Trafficking of proteins inside the cilia is mediated by Intraflagellar Proteins (IFT) and molecular motors belonging to the Kinesin and dynein family of proteins. Kinesin-II motor is involved in anterograde transport of cargo towards the tip of cilia while dynein is involved in retrograde transport. Malicki and Besharse review the current literature in the involvement of different kinesin family proteins in regulating trafficking of proteins in vertebrate photoreceptors. In addition, Scholey discusses the Involvement of IFT particles in regulating cilia formation and function.
Baehr and colleagues review the current literature on the development of Senior-Loken Syndrome (SLSN), a retinal-renal ciliopathy. SLSN patients exhibit retinal degeneration and cystic kidney disease (also called nephronophthisis; NPHP). Several NPHP genes are associated with SLSN with different degree of retinal involvement, however all patients with NPHP5 mutations exhibit retinal degeneration RP and LCA, indicating that NPHP5 plays a critical role in retinal development and function. A frequent occurrence of NPHP5 mutations in RP is also consistent with the association of NPHP5 with another retinal ciliary disease protein RPGR (retinitis pigmentosa GTPase regulator). Mutations in RPGR are a major cause of retinal degeneration due to ciliary dysfunction. Yildiz and Khanna synthesize the knowledge and evidence for further involvement of RPGR and other ciliary proteins in regulating the trafficking of phototransduction proteins from the inner segment to the outer segment.
Assessing the involvement of distinct protein complexes in mediating assembly and transport of ciliary cargo requires new and improved technologies to purify such macromolecular assemblies. Ueffing and colleagues summarize the current methods of identification of proteins that are part of multiprotein complexes in photoreceptor and other cilia.
